Connectedness to nature represents the relationship of the self with the natural environment and has been operationalized using different scales. One of the most systematically studied in the Anglo-Saxon context is the Connectedness to Nature Scale (CNS). In an attempt to study the psychometric properties of this instrument in a Frenchspeaking context, three studies (Study 1 n = 204, Study 2 n = 153, and Study 3 n = 322) were carried out in France to provide evidence of the internal consistency of the CNS, as well as its convergent, discriminant, and predictive validity. Moreover, as anticipated, positive correlations between the CNS and the environmental identity and environmental concerns scales were observed. Based on factorial analyses of maximum likelihood and reliability, an improvement in the psychometric properties was identified by eliminating three items. Through confirmatory factor analysis, the factorial structure and the psychometric properties of the CNS French version were confirmed, as well as their significate regression prediction on eudaimonic wellbeing.
INTRODUCTION
Connectedness to nature has been defined as a self-perceived relationship between the self and the natural environment (Schultz et al., 2004) ; it reflects a feeling of kinship and an affective individual experience of connection with nature (Mayer and Frantz, 2004 ). This concept is derived from studies on environmental concerns and has been proposed as being universal regarding the relationship between one's self-image and nature, based on a biophilic disposition (Schultz et al., 2004; Mayer et al., 2009 ). In the same way, Kals and Ittner (2003; Kals et al., 1999) describe an emotional affinity with nature as an environmental identity (EID) indicator. They suggest that it is based on biophilia, a concept proposed by Wilson (1984) to express the feeling of an emotional link with the natural world, which means an inborn tendency to focus on life processes. This tendency is part of our genetic inheritance.
Schultz considers the valuation of the natural world as an extension of a person's cognitive representation of him/herself, thus favoring the study of environmental concerns over environmental values as determinants of significant ecological change (Schultz et al., 2004) . Schultz et al. (2004) have tackled research on the self-nature relationship by using different measures (the Nature in Self Scale -INS -and the Implicit Association Test -IAT). Another concept considers that in the building of a self-concept, nature and the self are not independent but linked, as the selfconcept comes from a cognitive connection between nature and the self, facilitated by memories of oneself in nature (Thomashow, 1995; Schroeder, 2007; Olivos et al., 2013; Olivos and Clayton, 2017) . This is the concept of EID proposed by Clayton and Opotow (2003) . In the studies carried out by these authors (Opotow, 1993 (Opotow, , 1994 Opotow and Clayton, 1994) , the implicit connection between human beings and nature corresponds to an axis ranging from people's self-perception of superiority to plants and animals to a perception of identity that attributes the same rights to them as those of human beings. Mayer and Frantz (2004) defined the connectedness to nature as an affective individual experience of connection with nature. To measure it, the authors presented the "Connectedness to Nature Scale" (CNS), probably the most studied scale (e.g., Frantz et al., 2005; Dutcher et al., 2007; Mayer et al., 2009; Nisbet et al., 2009; Perrin and Benassi, 2009; Brugger et al., 2011; Pasca et al., 2017) . The authors' analysis of the scale achieved an alpha score of 0.84 (Mayer and Frantz, 2004) . Their results also showed, among other aspects, that the CNS correlates positively with biospheric concerns, the IAT-Nature and the INS, as well as with ecological behavior. In fact, it has been determined that connectedness to nature has a positive relationship with altruism, biospheric (Stern, 2000) , and egobiocentric concerns , environmental behaviors and, in a lesser way, life satisfaction. This dimension negatively correlates with conservatism (Mayer and Frantz, 2004) and non-environmental behaviors (Frantz et al., 2005) , particularly when people have a more focused concern on themselves or a narcissistic personality.
These results allow the CNS study to be extended in relation to EID (Clayton, 2003) and environmental beliefs, such as anthropocentrism (ANT), "the dimension based on the instrumental value of the environment for human beings, " biospherism (BIO), "the dimension that values the environment for its own sake" and egobiocentrism (EGO), "the dimension that values the human being within nature as a whole" (Amérigo et al., 2007, pp. 98, 99) . The theory of environmental beliefs gives a self-integration level in nature within two axes (Amérigo et al., 2012) : the first one focuses on humans (EGO and ANT) and the second one focuses on nature (BIO). The relationship between the self and nature, characteristic of connectedness, should be closely linked to the kind of self-image and motivational beliefs that drive environmental behaviors. Thus, when we talk about the self as an EGO identity (e.g., Mayer and Frantz, 2004) or a metapersonal self (e.g., , it is similar to connectedness to nature, as this has been measured in recent years. Contact with natural environments have also been shown to have positive effects on well-being (Staats et al., 1997; Kaplan, 2001) . It has indeed been observed that. It has been observed that connection to nature has a mediating effect in the increase of the positive emotional states (Mayer et al., 2009 ). Despite of these results, related to the called psychological well-being, their relation with subjective well-being remains scarcely studied (Olivos and Ernst, 2018) .
Most of the instruments used for the study of environmental concerns originated in the Anglo-Saxon context and have gradually been adapted to other cultures and contexts, Spain and Portugal, especially. However, this has not yet been the case within the French speaking world for connectedness to nature, even though this kind of approach to studying human connection with nature represents one-third of the most recent research in this field (Ives et al., 2017) . The growing interest of this dimension in the French-speaking countries requires the development of the validated and trustable tools to be able to study the links between connectedness to nature and the well-being and/or pro-ecological behaviors. We wonder whether the CNS (Mayer and Frantz, 2004 ) once adapted to the French language, keeps the same psychometric properties than the English version, which would help to measure the theoretical construct. Besides, France has an important tradition of studies in environmental psychology, who could benefit from the adaptation to its context of this scale. Our objective was thus to adapt and validate the Mayer and Frantz (2004) CNS within the French context as a contribution to studies about environmental concerns, which have become common in this cultural framework. This validation opens cultural perspectives as it contributes to the validation of connectedness to nature universal character, which is on the basis of this theory.
For this purpose, three studies were conducted to provide evidence of the internal consistency of the CNS, as well as its construct, convergent, discriminant, and predictive validity. The factorial structure of the scale was tested, in order to confirm these psychometric properties and the factorial structure of the CNS French version.
STUDY 1
In this study, a descriptive analysis of the items and an exploratory factor analysis (EFA) were performed on a general population sample to identify the single factor structure of the CNS, following the proposal of Mayer and Frantz (2004) .
Method

Participants
The 204 participants were all living in a western French city (Nantes); women made up 72% of the sample. Average age M = 29 years (SD = 10.37). Regarding professional status, 60% were active, 6% unemployed, 1% retired, and 33% were students. This is about a convenience sample or group of volunteers. The margin of error with regard to the reference population is 6.8%. The rate of people in service is representative of the global population (60%), however, there is an over-representation of women (53% of the global population) and the average age is under the reference population (37 years old).
Material and Procedure
A self-administered questionnaire was used on paper-shaped, composed of the 14 items of the CNS and a five-point scale, ranging from "completely disagree" to "completely agree" to measure an affective individual experience of connection with nature (Mayer and Frantz, 2004) . The scale was adapted to French using a two-way translation procedure (or back translation). This procedure consists in a native French-speaking translator with excellent English language skills translating the scale into French and a back translation of the previously obtained French version into English by an independent English speaking translator with excellent French language skills (Vallerand, 1989) . The subjects were debriefed by telling them the aims of the study and their informed consent to participate was obtained. The mean time to complete the questionnaire was 10 min.
Reliability and factor analysis with SPSS 24 was carried out for a descriptive and psychometric study of the scale, which is the most usual procedure for establishing dimensionality of scales (Fabrigar et al., 1999; Embretson and Reise, 2000) . Descriptive analyses (means, standard deviation, kurtosis, and asymmetry index) and reliability analyses (Cronbach's alpha) were also performed.
Results
Reliability and Descriptive Statistics
An EFA of the maximum likelihood following the procedure carried out by Mayer and Frantz (2004) and other studies of reference which analyses the psychometric properties of this scale (e.g., Perrin and Benassi, 2009; Tam, 2013; , forcing the extraction of a single factor explained 37% of the variances (KMO = 0.870; p < 0.001). The CNS showed a good level of internal reliability (α = 0.80). All the items had a positive load with values greater than 0.40 (see Table 1 ), except items 4 (fl = −0.13), 12 (fl = −0.17), and 14 (fl = −0.03), which were deleted according to the recommended load for samples between 200 and 250 participants (Hair et al., 1999) .
STUDY 2
The objective of this second study was to confirm, on a second sample of the general population, the single factor structure of the CNS. In addition, we wanted to assess the internal consistency and validity of the CNS through convergent validity by correlating its results to the Environmental Identity Scale (EID) as proposed in the literature (Brugger et al., 2011; Olivos et al., 2013; Olivos and Clayton, 2017) . A positive correlation was expected regarding the connectedness and EID measures.
Method
Participants
In this study, 153 people from the general population participated voluntarily and anonymously (7.9% margin of error with regard to the reference population). Of these, 24.2% were students, 54.9% had a professional activity, and 7% were unemployed. Women made up 58.8% of the sample. Regarding their age, 63.4% were between 18 and 29 years. 26.1% between 30 and 49 years and 10.5% were more than 50 years old (M = 30.5; SD = 10.75).
Material and Procedure
A self-administered questionnaire was used, similar to the questionnaire of Study 1, composed by the CNS and EID. The subjects were debriefed by telling them the aims of the study and their informed consent to participate was obtained. The administration of the scales took about 15 min. The CNS consisted of 11 items (three items were eliminated, 4, 12, and 14, according to the results of the EFA of Study 1) on a five-point scale, ranging from "completely disagree" to "completely agree." The EID (Clayton, 2003) consisted of 24 items on a five-point scale, ranging from "completely disagree" to "completely agree, " to measure the relationship between self and nature.
A confirmatory factor analysis (CFA) was conducted to validate the factorial structure with R. We kept the 11 items that had acceptable indicators in the CFA. The maximum likelihood method was selected to test the model. To assess the fit of the model, χ 2 , the Comparative Fit Index (CFI), the Tucker Lewis Index (TLI), the Goodness of Fit Index (GFI), the Standardized Root Mean Square Residual (SRMR), and the Root Mean Square Error of Approximation (RMSEA) were examined. Lastly, the saturation coefficients among items and the latent variables were examined. A value superior to 0.90 for the CFI, GFI, and the TLI is sufficient (Tucker and Lewis, 1973; Bentler, 1992; Schumacher and Lomax, 1996) . A RMSEA and SRMR lower than 0.08 (Browne and Cudeck, 1993; MacCallum et al., 1996; PuiWa and Qiong, 2007) is admitted. Concerning the use of χ 2 , it is possible that the tested model does not fit the data correctly, but that χ 2 accepts it because of the size of the sample (Pui-Wa and Qiong, 2007) . For this reason, Wheaton et al. (1977) suggest that a relative chi-squared (χ 2 /df or CMIN/df ) is also computed. A χ 2 /df ratio < 3.00 represents a correct fit.
Results
CFA and Reliability Analysis
The reliability of the scale was estimated by calculating the Cronbach's alpha coefficient and composite reliability (CR, Raykov, 1997) for CNS. The CNS showed a good level of internal reliability (α = 0.85; CR = 0.88), as did the EID (α = 0.93). The tested model fitted the data correctly, except TLI, which is lightly under the expected threshold [RMSEA (90%CI) = 0.095 (0.07−0.12) ; CFI = 0.909; TLI = 0.887; GFI = 0.923; SRMR = 0.052]. Because of a significant χ 2 (p < 0.001), we examined the χ 2 /df ratio. With a value of 2.35, it can be considered correct.
Correlation
The correlation between the CNS and EID (r = 0.763; p < 0.001) was positive and statistically significant, indicating the convergent validity of the CNS.
STUDY 3
This study aimed first to confirm the single factorial structure of the CNS in a second sample. In addition, we sought to assess the internal consistency (Cronbach's alpha) and validity of the CNS: for convergent validity, CNS would correlate positively with the EID and EGO (Amérigo et al., 2007) ; for discriminant validity, the CNS would correlate negatively with ANT (Amérigo et al., 2007) ; for predictive validity, the CNS would predict scores of the wellbeing scale (MHC-SF, Keyes, 2009 ) as well as the frequency of contact with nature.
Method
Participants
In this study, 322 participants were distributed into two samples. The first sample (A) was composed of 267 students from a French university; 85% were women and the average age was M = 19.60 (SD = 3.75) years. The second sample (B) was 55 students from the same university, who completed the instruments twice; 61.8% were women and the average age was M = 22.24 (SD = 5.04) years.
Material and Procedure
The instrument used for both samples was a self-administered questionnaire composed of the following scales: the CNS (Mayer and Frantz, 2004) and the EID Scale (Clayton, 2003) , the same scales as in Study 2; two scales to measure environmental concerns, ANT (to assess the convergent validity of the CNS) and EGO (to assess the convergent validity), in the version of Amérigo et al. (2007) , composed of five items on a fivepoint scale, ranging from "completely disagree" to "completely agree"; the Mental Health Continuum Short Form (MHC-SF, Keyes, 2009) , applied in similar investigations and obtaining good psychometric indicators , which consists of 14 items measuring Hedonic Wellbeing (MHC.H -pleasurerelated or experienced emotions) and Eudaimonic Wellbeing (MHC.E -related to psychological development and personal growth), and a whole general wellbeing index; lastly, the variable "contact with nature" was operationalized with three modalities (never, occasionally, and frequently) of activities in natural places (e.g., " Do you realize activities in touch with nature during your spare time, like picnics, walks on the beach or in a park, hiking, etc.?"). All these scales were adapted to French using the two-way translation procedure. The subjects were debriefed by telling them the aims of the study and their informed consent to participate was obtained. Each application lasted on average 20 min and was carried out by both samples at the beginning of a class. Sample B completed the questionnaire again 2 weeks after the first time (for the test-retest reliability).
Analysis
Data analysis was carried out for descriptive (means, standard deviation, kurtosis, and asymmetry index) and psychometric (reliability and factor analysis) studies of the scale, including testretest for the CNS and EID with sample B. Correlations and mean difference analyses were performed to test convergent (EID and EGO) and discriminant (ANT) validity. A regression analysis also tested the predictive validity of the MHC-SF scale, the same as the correlation between the CNS and contact with nature. A CFA was used to verify the factorial structure of the CNS as in Study 2.
Results
CFA of the CNS and Reliability Analysis
A CFA with sample A (n = 267) was carried out. The tested model fitted the data correctly, except TLI, which is lightly under the expected threshold [RMSEA (90% CI) = 0.071 (0.05−0.08) ; CFI = 0.912; TLI = 0.890; GFI = 0.902; SRMR = 0.051). Because of a significant χ 2 (p < 0.001), we examined the χ 2 /df ratio (115.595/44). With a value of 2.62, it can be considered correct. We observed that the indices were correct and improved compared to Study 2, especially the RMSEA that was correct this time (<0.08). All scales reached a good internal reliability score in sample A (see Table 2 ).
The test-retest analysis with answers of sample B (see Table 3 ) showed a good level of reliability too for the CNS [r = 0.774; p < 0.001; t(54) = 0.2160; p = 0.830] and EID [r = 0.865; p < 0.001; t(54) = −1.30; p = 0.198].
Correlations and Regression
To provide support for the convergent and discriminant validity of the CNS scale, its average score was correlated with the scores of the other complementary measures such as the EID and MHC, the two scales of environmental concerns (ANT and EGO) and the measure of frequency of contact with nature (CN). The results are presented in Table 4 .
The correlations between the CNS and EID were positive and statistically significant, thus consistent with what was expected. Furthermore, the CNS correlated positively with EGO and negatively with ANT, showing the expected relationships with these environmental concerns. The correlations were weak and not significant with Wellbeing but, as expected, positive and significant with the sub-dimension of MHC.E. The regression analysis confirmed the predictability of MHC.E from the CNS and EID (see Table 5 ).
Finally, the correlation with the frequency of contact with nature was statistically significant and positive (r = 0.348, p < 0.001). Moreover, the mean difference analysis in the score of the CNS by contact with nature showed statistically significant results (t = 4.431; df = 320; p < 0.001), suggesting that participants who had taken part in activities involving contact with nature experienced higher levels of connectedness to nature (M = 3.41; SD = 0.54) than participants who had not (M = 3.09; SD = 0.52).
The results indicate that the CNS has good psychometric properties, which improved after some items were deleted (items 4, 12, and 14) . The coherent correlations between the measures of connectedness and environmental concerns and EID suggest that people connected to nature value the positive effects of each personal experience with nature, within which they feel explicitly included, and do not subordinate it to human needs.
DISCUSSION
These studies have enabled the verification of the internal positive consistency of the CNS, in the same way as the authors of the original scale in other investigations (Mayer and Frantz, 2004; Frantz et al., 2005; Mayer et al., 2009 ), yet within a psychometrically acceptable range (Cortina, 1993; George and Mallery, 2003) . This scale is evidently stable and the comparison of its scores with EID and environmental concerns (ANT, EGO) shows evidence of its convergent and discriminant validity, as well as providing an opportunity to propose conceptual questions that might guide new research concerning connectedness to nature in French-speaking contexts, where this subject is gaining interest.
The specific results suggested the elimination of items 4, 12, and 14 ("I often feel disconnected from nature, " "When I think of my place on Earth, I consider myself to be a top member of a hierarchy that exists in nature" and "My personal welfare is independent of the welfare of the natural world"; Mayer and Frantz, 2004, p. 513 ) because of their lower loading weight (Hair et al., 1999) and because the consistency markers of the scale improved after the elimination of these items. The CFA showed that, without these items, the scale gave good marks of reliability as well as a good fit of its overall factor structure. In the same way as other psychometric studies, which have suggested the advantage of deleting some items in specific cultural contexts Pasca et al., 2017) , this result demonstrates the interest of proposing a new version of this scale, in order to obtain the best psychometric qualities in the French version.
As expected, the correlation between the CNS and EID was also positive, contributing to the validity of both measures. However, these results should be analyzed with caution. Despite the fact that the EID has obtained higher reliability values than in this investigation (Clayton, 2003) , more studies have been published on the EID that cast doubt on its psychometric properties and factorial structure Clayton, 2012) . Furthermore, despite both scales referring to a type of relationship of identification with the natural environment, in the case of connectedness their authors proposed that there is an underlying idea of a biological disposition favorable to nature (biophilia), and thus of universal occurrence. Other studies could be lead in order to verify this hypothesis within the French context, such as for example the biological disposition of connectedness, which suggests a restoring effect of natural environments (Mayer et al., 2009) .
A significant correlation was observed between the scores of the CNS and those of environmental concerns. In the case of ANT, the correlation was negative, as anticipated, because an instrumental valuation of nature is clearly opposed to the idea suggested in connectedness. In the case of EGO, the correlation was positive, which is coherent with connectedness due to the valuation it makes of the relationship between the human being and nature as a whole.
Positive and significant correlations with the frequency of contact with nature indicated that the more connected people feel to nature, the more they will try to keep in contact with it. Unfortunately, the disappointing results of the relationship with wellbeing prevent us from concluding that this connection with nature involves a feeling of wellbeing. However, the positive and significant although weak correlation with Eudemonic Wellbeing is an important topic for environmental psychology research. Even if hedonic experiences have been more frequently studied, the eudemonic dimension of wellbeing is more closely linked to the development of positive and complex identities. Besides, this eudemonic dimension is linked to subjective connections with nature (Arnocky et al., 2007; Leary et al., 2008; Clayton, 2012; Ryff and Singer, 2013; Olivos and Ernst, 2018) .
On the basis of this study, it can be concluded that the CNS is a valid and reliable measure of connectedness, useful for research in psychology concerning the processes of environmental concerns, the restoring effect of natural environments, the perception of natural risks, etc., as well as being a valid tool for the study of connectedness in a French-speaking context. This version of 11 items proposed at the end of the study, could be very well integrated to the analysis of the relation between connectedness to nature with other dimensions as wellbeing, environmental concerns and even perception of natural risks. Nevertheless, some limits must be underlined. Actually, participants are not representative of French population, even if the margins of error of the sampling are relatively low. On the same way, marked cultural differences between Frenchspeaking countries should also be taken into account during future applications. Actually, the sharing of a common language does not cancel the cultural diversity in the meaning attributed to some built, being able to make results vary. Anyway, this psychometric French speaking version of CNS, allows to initiate a systematic research for its adaptation in other French-speaking regions.
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